Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.050; wR factor = 0.147; data-to-parameter ratio = 26.6.
In the title compound, C 33 H 27 BrClNO 4 , the dihydropyridine ring adopts a flattened boat conformation. The molecular conformation is stabilized by an intramolecular O-HÁ Á ÁO hydrogen bond, with an S(8) ring motif. In the crystal, O-HÁ Á ÁO, C-HÁ Á ÁO and C-HÁ Á ÁCl hydrogen bonds, and C-HÁ Á Á interactions link the molecules, forming a threedimensional network. In the acridinedione ring system, the two ring C atoms at the 2-and 3-positions, and the C atom at the 6-position and the atoms of the phenyl ring attached to the C atom at the 6-position are disordered over two sets of sites with occupancy ratios of 0.783 (5):0.217 (5) and 0.526 (18):0.474 (18), respectively.
Related literature
For different industrial applications of acridine-1,8-diones, see: Murugan et al. (1998) ; Srividya et al. (1996 Srividya et al. ( , 1998 . For various pharmaceutical properties of acridine-containing compounds, see: Girault et al. (2000) ; Sá nchez et al. (2006) ; Astelbauer et al. (2011) ; Yang et al. (2006) ; Shaikh et al. (2010) ; Gunduz et al. (2009) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For related structures, see: Mohamed et al. (2013) ; Sughanya & Sureshbabu (2012) ; Yogavel et al. (2005) . Refinement R[F 2 > 2(F 2 )] = 0.050 wR(F 2 ) = 0.147 S = 0.92 9225 reflections 347 parameters 107 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.60 e Å À3 Á min = À0.40 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg6, Cg7 and Cg9 are the centroids of the C28B_B-C33B_B, C14-C19 and C28A_A-C33A_A phenyl rings, respectively. Symmetry codes: (i) Àx; y þ 1 2 ; Àz þ 1 2 ; (ii) x; Ày þ 1 2 ; z À 1 2 ; (iii) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (iv) x À 1; Ày þ 1 2 ; z À 1 2 ; (v) Àx; Ày þ 1; Àz.
Data collection: CrysAlis CCD (Oxford Diffraction, 2003); cell refinement: CrysAlis CCD; data reduction: CrysAlis RED (Oxford Diffraction, 2003); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows organic compounds
Comment
Substituted acridinediones are an interested class of heterocyclic compounds due to their wide industrial and medicinal applications. Acridinones considered to be one of earlist antibiotics. Acridinone scakffold compounds exhibit various bioactivities such as, anti-malerial (Girault et al., 2000 ), anti-tumor (Sánchez et al., 2006 , anti-leishmanial activities (Astelbauer et al., 2011) , DNA-binding and DNA photo-damaging ability (Yang et al., 2006) , antimicrobial activity (Shaikh et al., 2010) and potassium channel blockers (Gunduz et al., 2009) . Certain acridine-1,8-diones showed fluorescence activities (Murugan et al., 1998 ) and a few acridinedione derivatives also show photophysical and electrochemical properties (Srividya et al., 1996) . Thus, the accurate description of crystal structures of substituted acridinediones are expected to provide useful information.
In the title compound (I, Fig. 1 ), the dihydropyridine ring (N1/C1/C6-C9) is nearly planar with a maximum deviation of 0.225 (2) Å for C7. The C14-C19 phenyl and C20-C25 benzene rings form dihedral angles of 73.40 (10) and 83.32 (11)°, respectively, with the dihydropyridine mean plane. The dihedral angle between the C28A-C33A and C28B and C33B disordered phenyl rings is 16.3 (4) °.
In (I), all bond lengths and angles are within normal ranges and and comparable with those in related similar compounds (Mohamed et al., 2013; Sughanya & Sureshbabu, 2012; Yogavel et al., 2005) . The ethanol group attached to the 1,4-dihydropyridine ring has a N1-C26-C27-O2 torsion angle of -76.8 (3)°.
The molecular conformation of (I) is stabilized by an intramolecular O-H···O hydrogen bond (Table 1) , which forms a pseudo-eight-membered ring with graph set S(8) (Bernstein et al., 1995) .
In the crystal, molecules are linked by O-H···O, C-H···O and C-H···Cl hydrogen bonds, forming three dimensional network (Table 1, Fig. 2 ). Furthermore, C-H···π interactions (Table 1) contribute to the stabilization of the molecular packing.
Experimental
A mixture of 1 mmol (235 mg) of 3-bromo-5-chloro-2-hydroxybenzaldehyde, 2 mmol (372 mg) of 5-phenylcyclohexane-1,3-dione and 1 mmol (61 mg) of 2-aminoethanol in 30 ml e thanol was refluxed for 2 h at 350 K. The reaction mixture was cooled at ambient temperature and the precipitated product was filtered off, washed with cold ethanol and recrystallized from ethanol. Suitable crystals for X-ray diffractions were obtained by slow evaporation method of an ethanolic solution of (I) at room temperature over two days. 
Refinement
The hydroxyl H atoms were found from a difference Fourier map [O2-H2O = 0.873 (19) Å and O4-H4O = 0.826 (17) Å]. Their coordinates were freely refined and U iso (H) were set to 1.5U eq (O). The H atoms attached to C2 and C12 were located in a difference map and refined freely. The other H-atoms were placed in calculated positions and refined by using a riding model with C-
In the 3,4,9,10-tetrahydroacridine-1,8(2H,5H)-dione ring system, the two ring C atoms (C3 and C4) at the 2 and 3poisitions are disordered over two positions with the site occupancy factors of 0.783 (5) and 0.217 (5). For the C4A and C4B atoms of disorder, the EXYZ instruction was used in the refinement.
The C atom (C11) at the 6-positions of the mentioned ring system and the atoms of the phenyl ring (C28-C33) attached to the C11 atom are disordered over two positions; the site occupancy factors are 0.526 (18) and 0.474 (18).
The atoms of disorder were set to equal each other by an EADP. The disordered phenyl ring (C28A/B-C33A/B) was constrained to a rigid hexagon with the AFIX 66 instruction, and the SIMU and DELU instructions were used in the refinement procedure. (18) C17-C18-C19 120.0 C1-C2-C3B_b 109.6 (4) C17-C18-H18 120.0 C1-C2-C3A_a 112.4 (2) C19-C18-H18 120.0 C1-C2-H2A 110.5 (15) C18-C19-C14 120.0 C3B_b-C2-H2A 98.2 (10) C18-C19-H19 120.0 C3A_a-C2-H2A 123.8 (11) C14-C19-H19 120.0 C1-C2-H2B 111.0 (15) C25-C20-C21 118.8 (2) C3B_b-C2-H2B 130.1 (15) C25-C20-C7 120.6 (2) C3A_a-C2-H2B 103.0 (15) C21-C20-C7 120.6 (2) H2A-C2-H2B 93.6 (19) O4-C21-C22 117.4 (2) C4A_a-C3A_a-C2 111.7 (2) O4-C21-C20 123.0 (2) C4A_a-C3A_a-C14 112.8 (2) C22-C21-C20 119.5 (2) C2-C3A_a-C14 108. C9-C10-H10A 111.5 (17) C30A_a-C31A_a-H31A_a 120.0 C11B_b-C10-H10A 117.0 (17) C32A_a-C31A_a-H31A_a 120.0 C11A_a-C10-H10B 116 (2) C33A_a-C32A_a-C31A_a 120.0 C9-C10-H10B 109 (2) C33A_a-C32A_a-H32A_a 120.0 C11B_b-C10-H10B 98 (2) C31A_a-C32A_a-H32A_a 120.0 H10A-C10-H10B 111 (3) C32A_a-C33A_a-C28A_a 120.0 C12-C11A_a-C28A_a 119.6 (10) C32A_a-C33A_a-H33A_a 120.0 C12-C11A_a-C10 117.6 (8) C28A_a-C33A_a-H33A_a 120.0 C28A_a-C11A_a-C10 110.0 (8) C29B_b-C28B_b-C33B_b 120.0 C12-C11B_b-C10 120.0 (9) C29B_b-C28B_b-C11B_b 108.9 (7) C12-C11B_b-C28B_b 114.4 (9) C33B_b-C28B_b-C11B_b 130.8 (7) C10-C11B_b-C28B_b 101.5 (7) C28B_b-C29B_b-C30B_b 120.0 C11B_b-C12-C13 116.5 (5) C28B_b-C29B_b-H29B_b 120.0 C11A_a-C12-C13 122.0 (4) C30B_b-C29B_b-H29B_b 120.0 C11B_b-C12-H12
125 (2) C31B_b-C30B_b-C29B_b 120.0 C11A_a-C12-H12
125 (2) C31B_b-C30B_b-H30B_b 120.0 C13-C12-H12
113 (2) C29B_b-C30B_b-H30B_b 120.0 O3-C13-C8 121.3 (2) C32B_b-C31B_b-C30B_b 120.0 O3-C13-C12 121.5 (2) C32B_b-C31B_b-H31B_b 120.0 C8-C13-C12 117.2 (2) C30B_b-C31B_b-H31B_b 120.0 C15-C14-C19 120.0 C33B_b-C32B_b-C31B_b 120.0 C15-C14-C3A_a 127.33 (19) C33B_b-C32B_b-H32B_b 120.0 C19-C14-C3A_a 112.64 (19) C31B_b-C32B_b-H32B_b 120.0 C15-C14-C3B_b 96.4 (5) C32B_b-C33B_b-C28B_b 120.0 C19-C14-C3B_b 143.5 (5) C32B_b-C33B_b-H33B_b 120.0 C16-C15-C14 120.0 C28B_b-C33B_b-H33B_b 120.0 C16-C15-H15 120.0 C1-N1-C9 119.12 (17) C14-C15-H15 120.0 C1-N1-C26 121.61 (17) Symmetry codes: (i) −x, y+1/2, −z+1/2; (ii) x, −y+1/2, z−1/2; (iii) −x+1, y−1/2, −z+1/2; (iv) x−1, −y+1/2, z−1/2; (v) −x, −y+1, −z.
